The think-aloud method promotes critical thinking and clinical reasoning.
THE ULTIMATE goal of pedagogy in athletic training is to improve student proficiency in applying clinical knowledge for good decision making. Nevertheless, learning and applying a skill in the appropriate context requires the development of cognitive processing ability, which involves reasoning and critical thinking.
1,2 Athletic training educators may struggle to find effective ways to teach and assess the thought processing of students. 3 Utilizing the think-aloud method, educators can promote and assess students' critical thinking and their modeling of expert cognitive processes.
T h e t h i n k -a l o u d method, which has roots in psychological research, has been used to map expert thinking and reasoning.
4 Educational uses of the think-aloud method are documented in nursing and medical literature as an effective means to develop appropriate decision making, clinical reasoning, and critical thinking. A think-aloud lesson consists of a student interacting with a written case (e.g., case study, vignette, scenario). 5 The term think aloud simply means the student verbalizes thoughts that come to mind while attempting to solve a problem associated with the case. The instructor models the cognitive processes for the student by verbalizing his or her thoughts while solving a problem presented by the written case. In the process of having a student attempt to model the approach, the educator can provide feedback about the student's cognitive processing by discussing the verbalizations.
6
Through this process, the educator provides summative guidance and feedback regarding the student's mental model.
Using the think-aloud method can be advantageous for developing and evaluating thought processes for clinical reasoning and critical thinking. 7, 8 This method can also be useful for making links between chunks of knowledge that may be difficult for students to experience (e.g., modified on-field injury evaluations in wrestling and football). In nursing education, the think-aloud method has been used to reveal and correct faulty thinking and to have students model the reasoning of an experienced practitioner. 9 The purpose of this report is to present examples of utilization of the think-aloud method in undergraduate athletic training education.
Think-Aloud Activities Preparation
Think aloud can be used as an educational method for (a) cognitive mapping, (b) peer learning, (c) instructor modeling, and (d) testing reasoning, decision making, or knowledge of concepts. Prior to conducting a thinkaloud session, the desired learning outcome for the activity should be determined. Next, the instructor obtains case reports, or develops clinical scenarios, that are relevant to the situations, injuries, or evaluation steps to be learned. An example of a clinical case is presented in Table 1 .
If the desired outcome of the activity is student development of a specific pattern of steps in a mental protocol, the instructor must model the steps for the students before asking them to engage in the thinkaloud process. When the only important outcome is a correct response, the instructor simply acknowledges the correct result, rather than evaluating the process by which it was derived.
The instructor must establish a set of rules for the conduct of the session to prevent confusion. The instructions should present a question to answer, or a problem to solve, through consideration of the case information (e.g., evaluate and diagnose or determine initial treatment options). The instructions are read aloud to the student, and a procedure is related for pauses in the student's verbalizations (e.g., instructor prompting: "Anything else?"). An example of a set of instructions is presented in Table 2 .
The final step in planning is to determine the manner in which student performance will be judged. The instructor may choose to use one or more of the following methods: (a) review of an audio or video recording of the session with the student, (b) student self-evaluation, (c) peer evaluation, or (d) evaluation of a recording by the instructor. We have used recording review, followed by peer and instructor feedback. Various feedback examples are presented in Table 3 .
Modeling
To model critical thinking, the instructor should provide a "cognitive walkthrough" of the process. This walkthrough is demonstrated by the following statement (based on the example in Table 1 • A 20-year-old college athlete reports with medial knee pain. The athlete states that the injury occurred while wrestling and his knee was pushed in and he felt a pop. He has no prior history of knee injury and is otherwise healthy.
• Observation of the extremity reveals an effusion in the medial joint line with no ecchymosis or deformity present. Palpation of the medial joint line is painful.
• Range-of-motion tests revealed limited flexion and extension due to pain.
Note: Cases may be obtained from clinical reports on Pubmed or developed from clinical notes associated with personal experiences. Cases may be presented as narratives, lists, or segments of information. In this case, the injury was an MCL sprain, but the differential diagnosis should include an ACL rupture and medial meniscus injury. Instructions:
• In this activity I will present an injury situation to you and I want you to find a solution to the situation through your evaluation, diagnosis, or differential diagnosis.
• I am interested in what you think about as you go through the process of identifying solutions to the problem presented.
• In order to do this, I am going to ask you to THINK ALOUD as you work on the problem given.
• What I mean by THINK ALOUD is that I want you to tell me EVERYTHING you are thinking from the first time you see the problem until you give a final solution that you feel is complete. • I do not want you to try to plan out what you say or try to explain to me what you are saying.
• Just act as if you are alone in the room speaking to yourself.
• You will read each case to yourself and when you are finished, begin your response. You may refer to the case as you respond.
• You will not interact with an actual patient while you do this.
• It is most important that you keep talking.
• If you are silent for more than 10 seconds I will ask you "Anything else?" or "Any alternatives?" • Everything you say during the interview will be recorded.
• Do you understand what I want you to do? • Remember, I want you to THINK ALOUD as you reason to a solution to the problem of what the injury is.
• Do you have any questions?
